Photodynamic treatment has chondroprotective effects on articular cartilage.
Osteoarthritis (OA) is a disabling joint disease for which there is currently no cure. It is characterized by the destruction of articular cartilage. One strategy that is being explored for protecting the cartilage in OA is the administration of transforming growth factor-beta, which in vitro antagonizes cartilage degradation initiated by catabolic stimulants such as interleukin-1 (IL-1). The problems associated with selective delivery of the growth factor to chondrocytes, undesirable side-effects on joint tissues, and short biological half-life have led us to explore modalities aimed at activating transforming growth factor-beta that is stored in the cartilage as latent complexes. Photodynamic therapy is a two-step protocol of tissue sensitization with a light-activatable chemical called a photosensitizer followed at some interval by irradiation with the appropriate wavelength visible light. Biological effects are typically elicited through oxygen-dependent photochemistry without heat generation. Transforming growth factor-beta1 can be activated by oxidative mechanism(s), prompting us to explore whether photodynamic technology can be harnessed to modulate cartilage metabolism. Disks of bovine articular cartilage were photosensitized by incubation with a chlorin(e6)-succinylated polylysine conjugate and irradiated with 1-2 J/cm2 red light (lambdamax = 671 nm). This two-step regimen dramatically inhibited IL-1-stimulated proteoglycan degradation and concomitantly increased latent and active transforming growth factor-beta1 in culture medium. This research may lead to the development of minimally invasive photodynamic therapy in which light is delivered to locally activate a chondroprotective program in photosensitized cartilage in the context of OA.